HIghlight: On forested lands (1954 to 1969) 109 annual forage yields from 12 locations were studied. Very dry springs and unusually low annual precipitation resulted in low forage yields. Dry summer months were associated with superior yields provided the past year had been wet. The relationship was not consistent, however, nor was there a consistent relationship between tree-diameter growth and climate based on monthly or seasonal temperature or precipitation records. Annual forage yields were least on the Dewdrop and highest on the East Mara ranges, 325 and 1017 lb oven dry, respectively. 
Weather, especially precipitation pattern, has a major influence on herbage production on rangelands. It would be useful in managing southern British Columbia rangelands to establish which type of weather data, over what period, has the greatest influence on forage yields. It should also be known whether or not data from existing nearby weather stations could be used to predict forage production.
The possibility of using trees to indicate long-term influences of climate and to estimate forage production for past years could be useful in reviews of rangemanagement programs. It, therefore, seemed worthwhile to determine whether or not tree growth was correlated with
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416 range herbage production.
Coupland (1958) reviewed a number of papers which demonstrated a relationship between climate and forage yield of grazing capacity on rangelands of Great Plains. Blaisdell (1958) indicated a good correlation between precipitation and herbage yields in southern Idaho. He concluded that precipitation prior to the start of the growing season influenced herbage yield more than precipitation during the growing season. Highest yields were apparently also associated with cool growing seasons. On the Front Range in Colorado, Currie and Peterson (1966) found that specific precipitation patterns accounted for 87% or more of the variation in forage yields of crested wheatgrass. Rainfall in April determined forage yield of spring-grazed ranges; May and July rainfall determined forage yields for fall-grazed ranges. Rogers and Peacock (1968) Nevada ranchers may use observed information on precipitation to select the appropriate number of cattle to be wintered for turnout on the range the following year.
Much less has been done to correlate tree growth-rate with herbage production on forested rangelands.
Basile (197 1) concluded that site index for lodgepole pine was of no apparent value in predicting yields of herbaceous understory vegetation. Site index reflects the sum of growing conditions over several decades, however, rather than growing conditions for a single season.
Although our preliminary analyses of annual variations in forage yields and their averages by plant associations (McLean, 1969) were not associated with variations in widths of earlywood and latewood (Smith, 1970, Tables 10 to 12) we thought it worthwhile to do further studies. We were aware that growth of grasses, forbs, and shrubs will respond differently than trees do to variations in climate. Still, the possibility of using trees to indicate the very long-term influences of climate intrigued us. The impact of extremes of climate on forage yields can be of critical importance to graziers (Smith, 1969 
Results
Forage yields (Table 1) were repre- Item 1955 Item 1957 Item 1959 Item 1961 Item 1963 Item 1964 Item 1965 Item 1967 Item 1969 sentative of what might be expected in association with growth of trees near transitions from open range to scattered stands of commercial tree species. It is obvious, however, from the range in yields and the variety of tree species present, that local site conditions must be highly variable. For the forested rangeland sites (Tables 1 and 2 ) it was not possible to find any consistent relationships between the variations in forage yield or tree growth and the records of monthly temp erature or precipitation from the weather stations closest to each locality sampled. None of the yields (Table 2) were consistently related to variations in climate. Yields increased with elevation and were highly variable from year to year and among sites. Inspection of the weather records in relation to the tabulated yields suggested, however, that excessively dry springs and unusually low annual precipitation resulted in low yields. Dry summer months (June, July, and August) were associated with superior yields provided the past year had been wet.
For the 16 open rangeland sites, mul-
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tiple regression analyses of average forage yields per acre were made on the 10 weather variables discussed above, plus years 1954 to 1969 coded as 4 to 19 and 4' to 192 to remove any trends over time. The simple correlation matrix, part of which is given in Table 3 , showed that annual forage weights were poorly associated with yields expressed as percentages of 1963 weights (r = .262). Forage weights were associated with average winter precipitation (r = .454) and past 15 months' average temperatures (r = .457). Percentage forage weights were associated with average fall precipitation (r = .525), and also decreased significantly with year (r = .743) and year squared (r = .697). Despite the low individual correlations just mentioned, most of the variation in both absolute and relative forage yields could be accounted for by use of all 10 weather and 2 time variables. The coefficient of determination for weights of forage yields was .973 with a standard error of estimate of only 17.6 lb. The results were similarly good with percentages of 1963 forage yields which could be estimated with a coefficient of determination of .952 and a standard error of estimate of 5.87%. The best single variable was the average temperature for the past 15 months for estimation of weights of forage yields, which decreased from 1612 lb per acre at the rate of 22.03 times the average temperature. This equation had a standard error of estimate of 92.5 lb and a coefficient of determination of .208. Percentage forage yields decreased from 172.9% at the rate of 22.52 times average total fall precipitation. The standard error of estimate for the equation was high, 22.1% and the coefficient of determination was only .275.
Discussion
The annual data (Table 4) illustrate the decrease in yields for late 1960's that lead to the significant negative effect of coded calendar date "year" or "year2 ". When studying Table 4 one must keep in mind the fact that our analysis, being weighted by the number of plots studied for each year, used the annual data according to the number of plots sampled. Also, one should note that although the past 15 months' temperature was the best single variable for estimation of forage weights, average winter precipitation was only slightly poorer.
It also is remarkable that, although none of the variables is particularly efficient by itself, the combination of all 12 accounts for a very large proportion of the variation in forage yields.
The complexity of association of climate with forage yields makes it very difficult to inspect tabular data and recognize direct relationships.
Similarly, the factors that govern distribution of growth within trees are complex and often not well interrelated. Some recent unpublished studies of lodgepole pine twigs, needles, and widths of earlywood have shown that wood growth and branch growth within the same tree in the same season are governed by different factors. Widths of earlywood at breast height for the years 1970, 1969, and 1968 for 36 trees had simple correlation coefficients as follows : with current twig length Y = .152, with current needle length Y = .187, with current needle width Y = .191, and with current needle thickness r = .055. Much larger simple correlation coefficients were observed for widths of earlywood and latewood, r = .877, and ring width, r = .989.
Since both forage and wood yields are strongly influenced by climate, the possibility of extending records of annual JOURNAL OF RANGE MANAGEMENT 26(6), November
